Heme oxygenase (HO) is an essential enzyme for normal homeostasis of the cardiovascular system. It is the enzyme responsible for the breakdown of heme to iron, biliverdin, and carbon monoxide (CO) gas. Biliverdin is then subsequently reduced to bilirubin by the ubiquitous enzyme biliverdin reductase. HO enzymes are essential for the turnover of red blood cells as well as of heme containing proteins within the cell. However, in recent years numerous studies have demonstrated an important role for HO and its metabolites, CO, and bilirubin in regulating various physiological processes throughout the cardiovascular system. More importantly, alterations in HO have been identified in numerous pathological conditions, and therapies which induce HO have been found to provide beneficial outcomes in numerous cardiovascular disease processes. This special issue consists of 9 original research articles, 4 review articles, and 1 clinical study; all of which highlight the important role that HO enzymes have in the regulation of the cardiovascular system.
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The important role of HO in the regulation of kidney function and blood pressure is highlighted in studies by F. The role of HO and its metabolites in metabolic diseases such as diabetes and obesity is also highlighted in this special issue. A. Elmarakby et al. report that induction of HO-1 is able to lower renal oxidative stress, inflammation, and injury in diabetic spontaneously hypertensive rats (SHRs) suggesting that induction of HO-1 may be a potential therapeutic approach for diabetic nephropathy. J. Cao et al. elegantly demonstrate that HO-1 induction with the Apo AI mimetic, L-4F, decreases blood pressure, insulin resistance, blood glucose, and adiposity in HO-2 knockout mice. These results suggest that HO-1 induction could be a viable therapeutic approach for the correction of both metabolic and cardiovascular disorders in obesity.
Taken together, the series of articles in this special issue highlight the important regulatory role of HO and its metabolites in the cardiovascular system. The articles also demonstrate the important role that HO enzymes play in protecting the cardiovascular system from diseases such as hypertension, atherosclerosis, kidney disease, diabetes, and obesity. They also shed light on the potential therapeutic role for HO-1 induction to combat these diseases. It is clear from these articles that the HO system is indeed emerging as both an important regulator of cardiovascular function as well as an attractive target for the development of effective therapeutics.
